Oxidative phosphorylation in Debaryomyces hansenii: physiological uncoupling at different growth phases.
Physiological uncoupling of mitochondrial oxidative phosphorylation (OxPhos) was studied in Debaryomyces hansenii. In other species, such as Yarrowia lipolytica and Saccharomyces cerevisiae, OxPhos can be uncoupled through differential expression of branched respiratory chain enzymes or by opening of a mitochondrial unspecific channel (ScMUC), respectively. However D. hansenii mitochondria, which contain both a branched respiratory chain and a mitochondrial unspecific channel (DhMUC), selectively uncouple complex I-dependent rate of oxygen consumption in the stationary growth phase. The uncoupled complex I-dependent respiration was only 20% of the original activity. Inhibition was not due to inactivation of complex I, lack of protein expression or to differential expression of alternative oxidoreductases. Furthermore, all other respiratory chain activities were normal. Decrease of complex I-dependent respiration was due to NAD(+) loss from the matrix, probably through an open of DhMUC. When NAD(+) was added back, coupled complex I-activity was recovered. NAD(+) re-uptake was independent of DhMUC opening and seemed to be catalyzed by a NAD(+)-specific transporter, which was sensitive to bathophenanthroline, bromocresol purple or pyridoxal-5'-phosphate as described for S. cerevisiae mitochondrial NAD(+) transporters. Loss of NAD(+) from the matrix through an open MUC is proposed as an additional mechanism to uncouple OxPhos.